Fast selection of antibodies without antigen purification: adaptation of the protein fragment complementation assay to select antigen-antibody pairs.
We have adapted the protein fragment complementation assay (PCA) to the screening and selection of antibodies in the single-chain Fv (scFv) format. In this assay, two interacting proteins (target and antibody) are genetically fused to the two halves of the dissected enzyme dihydrofolate reductase. Binding of the two partners reassembles this enzyme and reconstitutes its activity, thus allowing growth on minimal medium. We have optimized this system with regard to linker length and orientation, and can reach an efficiency for antigen/antibody interactions similar to that with fused leucine zippers. Using several model antibodies specific for peptides and proteins, we show that cognate interactions give rise to about seven orders of magnitude more colonies than non-specific interactions. When transforming mixtures of plasmids encoding different antigens and/or antibodies, all colonies tested contained plasmids encoding cognate pairs. We believe that this system will be very powerful as a routine system for generating antibodies, especially in functional genomics, since it does not require purification and immobilization of the antigen. The identification of an antibody specific for a cDNA or EST-encoded protein will require only cloning, transformation and plating of bacteria.